Desquamation of human coronary artery endothelium by human mast cell proteases: implications for plaque erosion.
Endothelial erosion has emerged as an important contributor to the pathogenesis of atherosclerosis and its complications, but the molecular mechanisms have remained unclear. As activated mast cells capable of secreting neutral proteases are present in the intima of eroded coronary plaques, we investigated their potential roles in endothelial erosion. Studies involving double immunostaining of mast cells (tryptase(pos) cells) and platelets (CD42b) in human coronary artery specimens indicated that the number of subendothelial mast cells correlated with the number of parietal microthrombi (P=0.001, rs 0.27). The number of parietal microthrombi was significantly higher (P<0.001) in areas of plaques than in areas of healthy intima. Of the microthrombi 86% were in the lesional coronary segments, of all subendothelial mast cells 15% were located under parietal microthrombi, and of all parietal microthrombi 49% were located over subendothelial mast cells. Double immunostaining revealed the mast cell to neutrophil ratio in the human coronary artery intima to be 5 : 1, and that mast cells are a major local source of cathepsin G. Scanning electron and light microscopy indicated that treatment of fresh human coronary arteries intraluminally with recombinant human (rh)-tryptase and rh-chymase induced endothelial damage characterized by retraction of endothelial cells, disruption of endothelial cell to cell adhesions and desquamation of endothelial cells. VE-cadherin and fibronectin, which are necessary for cell-cell interactions and endothelial cell adhesion, were degraded by tryptase and chymase and also by cathepsin G. Activated subendothelial mast cells may contribute to endothelial erosion by releasing proteases capable of degrading VE-cadherin and fibronectin.